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Art Unit: 2858 

DETAILED ACTION 

Claim Objections 

1 . Claims 8-10 are objected to because of the following informalities: the semicolon in the 
first line of claim 8 should be a colon and the semicolon in the fifth line of claim 9 should be a 
dash. Claim 10 is objected to for indirectly and directly depending on objected claims 8 and 9, 
respectively. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 1-9 and 1 1-19 are rejected under 35 U.S.C. 102(b) as being anticipated by Usui 
(US 6,091,080). 

Referring to claims 1, 6, 1 1, 12 and 16, Usui discloses a method and apparatus for 
detecting metal extrusion associated with electromigration (EM) under high current 
density situations (abstract) within two or more EM test lines (fig. 4 (12) and (15)) within 
a circuit, the method being characterized by the steps of: situating the ends of one or 
more electrically conductive leads (fig. 3 (17)) close to one or more anticipated locations 
of metal extrusion associated with electromigration on one of the two or more EM test 
lines (figs. 3, 5 A and 5B), such that each end of each electrically conductive lead in 
combination with each of the one or more anticipated locations of metal extrusion on 
each of the two or more EM test lines together comprise two charge storing surfaces of 
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one or more capacitors each having an electrical capacitance (column 5, lines 33-43 and 
column 6, lines 23-46); measuring the capacitance of each of the one or more capacitors 
prior to operation of the EM test lines (column 3, lines 13-15); making subsequent 

« 

measurements of the capacitance of each of the one or more capacitors during or after 
operation of the EM test lines (column 3, lines 15-18); and detecting changes in the 
capacitance of each of the one or more capacitors to detect metal extrusion associated 
with electromigration (column 3, lines 18-23). 

Referring to claims 2 and 13, Usui discloses the method and apparatus as claimed, 
further comprising situating one or more additional ends of one or more additional 
electrically conductive leads (fig. 8(17)) close to the single anticipated location of metal 
extrusion associated with electromigration on the EM test line (fig. 8), such that the end 
of each additional electrically conductive leads in combination with the single anticipated 
location of metal extrusion comprise charge storing surfaces of one or more additional 
capacitors each having an electrical capacitance (column 7, lines 57-63); measuring the 
capacitance of the single capacitor and the capacitances of the one or more additional 
capacitors prior to operation of the EM test line (column 3, lines 13-15); making 
subsequent measurements of the capacitance of the single capacitor and the capacitances 
of the one or more additional capacitors during or after operation of the EM test line 
(column 3, lines 15-18); and detecting changes in the capacitance of the single capacitor 
and the capacitances of the one or more additional capacitors to detect metal extrusion 

■ 

associated with electromigration (column 3, lines 18-23). 
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Referring to claim 3, 5 and 15 Usui discloses the method and apparatus as 
claimed, further including: connecting the single capacitor and the one or more additional 
capacitors in parallel (column 7, lines 60-63) to comprise a module (figs. 2, 8 and 14). It 
should be noted that since respective capacitive measurements are being taken, each 
capacitor would have an associated capacitance meter (fig. 2 (3)) and therefore it could 
be said that the capacitors and the measurements of each capacitor are taken in parallel. 

Referring to claims 4 and 14, Usui discloses the method and apparatus as claimed, 
further including: situating one or more additional ends of each of one or more additional 
electrically conductive leads (fig. 14) close to one or more additional possible locations 
of metal extrusion associated with electromigration on the EM test line (fig. 14), such that 
each end of each electrically conductive lead in combination with each additional 
possible location of metal extrusion together comprise charge storing surfaces of one or 
more additional capacitors each having an electrical capacitance (column 9, lines 11-30); 
measuring the capacitance of the single capacitor and the capacitances of each of the one 
or more additional capacitors prior to operation of the EM test line (column 3, lines 13- 
15); making subsequent measurements of the capacitance of the single capacitor and the 
capacitances of the one or more additional capacitors during or after operation of the EM 
test line (column 3, lines 15-18); and detecting changes in the capacitance of the single 
capacitor and the capacitances of the one or more additional capacitors to detect metal 
extrusion associated with electromigration (column 3, lines 18-23). 

Referring to claims 7 and 17, Usui discloses the method and apparatus as claimed, 
further including: connecting the one or more capacitors comprised of ends of one or 
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more electrically conductive leads (fig. 3 (17)) close to one or more single anticipated 
locations of metal extrusion on each of the two or more EM test lines (fig. 4(12) and 
(15)) in parallel to create a capacitive extrusion monitor module for each EM test line 
(figs. 2, 5A and 5B); measuring the capacitance of each module on each of the two or 
more EM test lines prior to operation (column 3, lines 13-15); making subsequent 
measurements of the capacitance of each module during or after operation of the EM test 
line (column 3, lines 15-18); and detecting changes in the capacitance of each module to 
detect metal extrusion associated with electromigration (column 3, lines 18-23). 

Referring to claims 8 and 18, Usui discloses the method and apparatuses claimed, 
further including: connecting in parallel two or more of each of the capacitive extrusion 
monitor modules of each of the two or more EM test lines within the circuit to create one 
or more capacitive extrusion monitor meta-modules (figs. 2, 5A and 5B); measuring the 
capacitance of each meta-module prior to operation (column 3, lines 13-15); making 
subsequent measurements of the capacitance of each meta-module during or after 
operation (column 3, lines 15-18); and detecting changes in the capacitance of each meta- 
module to detect metal extrusion associated with electromigration (column 3, lines 18- 
23). It should be noted that since respective capacitive measurements are being taken, 
each monitor module would have an associated capacitance meter (fig. 2 (3)) and 
therefore it could be said that the monitor modules are taken in parallel. 

Referring to claims 9 and 19, Usui discloses the method and apparatus as claimed, 
further including: connecting in parallel two or more of each of the capacitive extrusion 
monitor meta-modules (figs. 2, 5 A, 5B and 14); and equipping all of the two or more 
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capacitive extrusion monitor meta-modules with a decoder (fig. 2 (4)) to determine the 
meta-module in which metal extrusion has occurred (column 9, lines 1 1-30). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 10 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Usui in 
view of Lowitz et al. (US 6,598,182). 

Referring to claims 10 and 20, Usui discloses the method and apparatus as 
claimed except for step of incorporating in close proximity with each of the two or more 
EM test lines within the circuit one or more leakage current type extrusion monitors. 

Lowitz et al. discloses an extrusion detector including the step of incorporating in 
close proximity with each of the two or more EM test lines within the circuit one or more 
leakage current type extrusion monitors (fig. 3). 

Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to incorporate the leakage current type extrusion monitor of Lowitz et al, into 
the method and apparatus of Usui for the purpose of making the detector more reliable by 
adding redundancy to the sensing. 

6. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 
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The following patent is cited to show the state of the art with respect to detecting 



extrusions. 



USPN 5,777,486 to Hsu: This patent shows an apparatus for resistively 



detecting damage to conductors due to electromigration. 



Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Timothy J. Dole whose telephone number is (571) 272-2229. 
The examiner can normally be reached on Mon. thru Fri. from 8:00 to 4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Diane Lee can be reached on (571) 272-2399. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




TJD 




